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(54) MODULAR HOUSING ASSEMBLY AND ELECTRICAL CONNECTOR

(57) Thepresent invention relates to amodular hous-
ing assembly (1) for an electrical connector (2) which is
connectable to a plug fuse (10) of a predefined size with
fuse contacts (14, 14a, 14b) protruding fromanabutment
surface (18) of a fuse body (16), wherein the housing
assembly (1) comprises a surrounding housing (44) and
an inner housing (46), wherein the inner housing (46) is
configured to receiveacontact element (26)whichcanbe
plugged to the plug fuse (10), wherein the inner housing
(46) comprises an insertion opening (50) through which
one of the fuse contacts (14b) of the plug fuse (10) can be
plugged, wherein the surrounding housing (44) com-
prises amodule chamber (60) in which the inner housing
(46) canbearrangedandanaccess opening (68) leading
into the module chamber (60), wherein the access open-
ing (68) passes through a housing wall (70) of the sur-
rounding housing (44) and is sized such that the fuse
body (16) of the plug fuse (10) can be inserted completely
into the access opening (68) along thematerial thickness
(76) of the housing wall (70). Due to the configuration of
the access opening (68), the fuse contact (14b) coming
from outside can better reach the internally disposed
contact element (26). The present invention further re-
lates to an electrical connector (2) with such a housing
assembly (1).

EP
4
52
1
44
2
A
1

Processed by Luminess, 75001 PARIS (FR)



2

1 EP 4 521 442 A1 2

Description

[0001] The present invention relates to a housing as-
sembly for an electrical connector which is connectable
to a plug fuse. The present invention further relates to an
electrical connector with such a housing assembly.
[0002] In many fields of technology, circuits must be
protected by way of an electrical fuse against faulty
currents and/or overcurrents. An electrical connector
can be employed to detachably connect the respective
circuit to an associated fuse. Accordingly, it is advisable
to use a so-called plug fuse which comprises pluggable
fuse contacts that can be contacted with contact ele-
ments of the circuit.
[0003] The electrical connector can then be plugged
into a fuse box, for example, in which one or more plug
fuses are provided. The contacting mentioned above
integrates the plug fuse into the circuit in an electrically
conductive manner. Reliable contacting is therefore
paramount.
[0004] Depending on the application, the plug fuses
can be present in different numbers and at different
positions in the fuse box. Furthermore, although plug
fuses are typically standardized components, there are
size differences due to application-specific configura-
tions. This means that a wide variety of combinations
of plug fuses can arise in fuse boxes. The connectors are
often prefabricated to match.
[0005] Inparticularwithahigh level of systemcomplex-
ity, the attempt to cover all "plug fuse models" with sui-
table connectors leads to an almost endless product
portfolio and is associated with immense construction,
delivery, and storage costs. Furthermore, a new connec-
tor might then have to be procured every time the system
is converted.
[0006] There is therefore a need for a connector that
can be adapted to fuse boxes with different plug fuse
configurations.
[0007] The present invention is therefore based on the
object of improving connectors in terms of their reliability
and flexibility of use for connecting a circuit to a plug fuse.
[0008] This object is satisfied by a modular housing
assembly for an electrical connector which is connect-
able to a plug fuse of a predefined size with fuse contacts
protruding from an abutment surface of a fuse body. The
housing assembly comprises a surrounding housing and
an inner housing,wherein the inner housing is configured
to receive a contact element which can be connected to
the plug fuse, wherein the inner housing comprises an
insertion opening through which one of the fuse contacts
of the plug fuse can be plugged, wherein the surrounding
housing comprises a module chamber in which the inner
housing can be arranged and an access opening leading
into the module chamber, wherein the access opening
passes through a housing wall of the surrounding hous-
ing and is sized such that the fuse body of the plug fuse
canbe inserted completely into theaccessopeningalong
the material thickness of the housing wall.

[0009] The size of the plug fuse can be defined by its
dimension or its external size, respectively. The housing
wall can be an outer wall, in particular a base wall or side
wall of the surrounding housing. Complete insertion is
givenwhen the fusebodyenters theaccessopeningover
theentire extension lengthof thematerial thicknessof the
housing wall.
[0010] On the one hand, the present invention is ad-
vantageous because the housing assembly can be flex-
ibly adapted to the respective case of application due to
itsmodular structure consisting of a surrounding housing
and a separate inner housing. The inner housing can
therefore be selected to suit the case of application or be
easily exchanged during assembly or repair of the con-
nector. This would not be easily possible with a single
housing.
[0011] On the other hand, the present invention is
advantageousbecause theaccessopening is configured
to receive at least in part the fuse body of the plug fuse.
Without such an access opening, the plugged fuse con-
tact would have to completely penetrate a double wall
consisting of the surrounding housing and inner housing
before it reaches the contact element. This would mean
that the fuse contact coming from the outside would not
reach the inner contact element sufficiently far, especially
since plug fuses are typically standardized, as already
mentioned, and the fuse contacts therefore cannot sim-
ply be extended.
[0012] By receiving the fuse body in the access open-
ing along the entirematerial thickness of the housingwall
of the surrounding housing, the plug fuse can be pushed
deeper into the housing assembly. Consequently, only
one individual wall of the inner housing needs to be
penetrated. This enables the plugged fuse contact to
better reach the contact element. In particular, the con-
tact overlap between the fuse contact and the contact
element can be increased, which ensures reliable con-
tacting.
[0013] An electrical connector with a housing assem-
bly according to the invention and a contact element also
satisfies the object defined at the outset. The contact
element there comprises a contact surface for electrically
contacting the plug fuse, wherein the contact surface is
arranged in the inner housing and is accessible to one of
the fuse contacts of the plug fuse through the insertion
opening of the inner housing.
[0014] Such a connector can be part of a circuit to be
protected and benefits from the advantages of the hous-
ing assembly. By arranging the contact surface in the
inner housing, these advantages come into play when
the electrical connector is used in a fuse device which, in
addition to the connector according to the invention,
comprises a plug fuse and a fuse box. The fuse box
can be a fuse block, panel, and/or holder. The plug fuse
is positioned in the fuse box in such a way that its fuse
contacts point towards the connector. If the connector is
being or has been plugged into the fuse box along a
plugging direction, contacting of the fuse contact is ef-
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fectedat thecontact surface.Thestructureof thehousing
assembly according to the invention ensures sufficient
contact overlap, as already explained.
[0015] The invention can be further improved by the
following embodiments which are advantageous by
themselves and which may be combined with one an-
other arbitrarily.
[0016] According to one possible embodiment of the
invention, the cubature of the access opening can repre-
sent an enveloping body for at least part of the abutment
surface of the fuse body. The fuse body can then be
received in the access opening with a precise fit. The
enveloping body is preferably configured to be cuboid-
shaped in order to obtain a simple geometry. For exam-
ple, the access opening is surrounded by a rectangular
outer edge and sized such that the abutment surface of
the fuse body can be plugged at least sectionally behind
the outer edge of the access opening.
[0017] The depth of the access opening preferably
corresponds to the material thickness of the surrounding
housing wall. The access opening therefore opens di-
rectly into the module chamber. The depth of the access
opening is in the plugging direction measured from the
outer edgeof theaccessopening.The lengthandwidthof
the access opening extend perpendicular to the depth,
wherein the length and width are also perpendicular to
each other.
[0018] The plug fuse typically comprises two fuse con-
tacts that protrude from the abutment surface of the fuse
body and are lined up parallel to the length of the access
opening. The two fuse contacts can be connected, for
example, by a fusible conductor that extends through the
fuse body. One of the two fuse contacts is used to be
plugged to the contact element of the connector through
the access opening and the insertion opening. The other
fuse contact is in permanent contact with an electrical
conductor of the fuse box and is not accessible to the
connector. According to a further possible embodiment, it
is then sufficient to size the access opening such that at
least half of the abutment surface of the fuse body can be
inserted into the access opening. The abutment surface
of the fuse body is typically planar.
[0019] The plug fuse can be a blade fuse for the auto-
motive sector, for example in accordance with the ISO
8820‑3, ISO 8820‑10, SAE J1284 or SAE J2077 stan-
dards. This includes, for example, so-called ATO fuses,
ATOF fuses, Maxi fuses, Maxi+ fuses, and Mini fuses.
[0020] The access opening can accordingly be sized
such that the abutment surface of the fuse body of the
largest plug fuse in accordance with the ISO 8820‑3, ISO
8820‑10, SAE J1284 or SAE J2077 standard can be
inserted. In particular, the width of the access opening
can be greater than the largest width of the abutment
surface of the fuse body of the largest plug fuse in
accordance with the ISO 8820‑3, ISO 8820‑10, SAE
J1284 or SAE J2077 standard. Consequently, all smaller
fuse bodies according to the relevant standards can
likewise be inserted into the access opening in this em-

bodiment.
[0021] Of course, the access opening can also be
smaller than the abutment surface of the fuse body of
the largest plug fuse according to the ISO 8820‑3, ISO
8820‑10, SAE J1284 or SAE J2077 standard. In this
embodiment, the access opening is then sized such that
the abutment surface of the fuse body of the plug fuse
according to the ISO8820‑3, ISO8820‑10, SAEJ1284or
SAEJ2077standard canbe inserted, the fuse contacts of
which are shorter by more than the extension length of
the material thickness of the housing wall than the fuse
contacts of the largest plug fuse according to the ISO
8820‑3, ISO 8820‑10, SAE J1284 or SAE J2077 stan-
dard.
[0022] According toa furtherpossibleembodiment, the
inner housing can serve as a contact holder. In other
words, the inner housing receives the contact element in
its interior, wherein the insertion opening leads into the
interior. The insertion opening can be a slot that is con-
figured to be complementary to the fuse contact and
passes through a module wall of the inner housing.
Optionally, an outer contour of the fuse contact corre-
sponds at least sectionally to an inner contour of the
insertion opening. Furthermore, an outer contour of the
fuse body corresponds at least sectionally to an inner
contour of the access opening. The contours correspond
to one another if their widths, radii, cubatures, and/or
cross sections are the same, including a deviation of +/‑
10%.
[0023] The inner housing and the contact element
together forma contactmodule. The inner housing there-
fore at the same time represents a module housing. The
surrounding housing in turn in the form of an outer hous-
ing or plug housing functions as a module holder for the
contact module. For this purpose, the inner housing is
arranged in the module chamber of the surrounding
housing. As a result, the housing assembly can be dou-
ble-walled at least sectionally.
[0024] This double-walling arises in particular where
the inner housing abuts against the housing wall. For
example, the inner housing can rest on the base wall of
the surrounding housing. The surrounding housing then
supports the inner housing.Elsewhere, the inner housing
can abut laterally against one or more side walls of the
surrounding housing. The housing wall with the access
opening runs at least sectionally parallel to the module
wall with the insertion opening. In the regionof the access
opening, however, the housing assembly is only single-
walled due to the module wall.
[0025] According to an embodiment that is easy to
manufacture, the access opening can be formed by a
recess, cutout or notch in the housing wall. In particular,
the access opening can be framed by three mutually
perpendicular adjacent edges of the housing wall and
can be free, open, or recessed at a fourth edge. In other
words, the fourth edge is offset, in particular countersunk,
in the plugging direction with respect to the other three
edges. The abutment surface of the fuse body can abut
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against this fourth edge, while it faces away from the
other three edges. Furthermore, the abutment surface of
the fuse body can abut in a flat manner against the inner
housing, in particular against the module wall, so that
sufficient stability is ensured.
[0026] The surrounding housing preferably comprises
an assembly opening through which the inner housing
can be inserted into the module chamber. Optionally, the
assembly opening can be covered by way of a housing
cover. Optionally, the inner housing can be inserted only
through the assembly opening and does not fit through
the access opening. From the perspective of the inner
housing, the access opening is merely a window.
[0027] Like the access opening, the assembly opening
can open directly into themodule chamber. Furthermore,
the assembly opening is preferably located on the other
side of the access opening at the surrounding housing. In
otherwords, the assembly opening and theaccess open-
ing are disposed opposite each other with respect to the
module chamber. Consequently, the inner housing can
be inserted with the insertion opening ahead through the
assembly opening into the module chamber so that the
insertion opening is aligned with the access opening. In
particular, the insertion opening and access opening are
then aligned in the plugging direction. Optionally, the
insertion opening can be coaxial with the access open-
ing, wherein an axis that runs through the center of the
insertion opening and the center of the access opening is
preferably parallel to the plugging direction.
[0028] Both the alignment and the coaxiality of the
access opening and insertion opening make it easier
for the fuse contacts to be plugged. This is made even
easier if the contact surface of the contact element al-
readymentioned surrounds a contact reception region at
least sectionally, wherein the contact reception region is
aligned with the insertion opening, in particular in the
plugging direction. The contact element can be config-
ured, for example, as a contact sleeve, clamp, or fork.
[0029] Depending on the case of application, the hous-
ing assembly can comprise multiple inner housings. In
other words, the housing assembly can comprise the
inner housing and at least one further inner housing.
The housing assembly therefore has at least one inner
housing.
[0030] A respective contact element can be received in
each inner housing. The electrical connector then com-
prises several contact modules and the fuse device of
course also has several plug fuses. Advantageously,
several circuits are connectable to their plug fuses at
the same time.
[0031] The surrounding housing can comprise a mod-
ule chamber for each inner housing. Alternatively, some
or all of the inner housings can share a common module
chamber to save installation space. In any case, the
surrounding housing comprises at least one module
chamber. Each module chamber can there provide one
or more module spaces.
[0032] The housing assembly can be part of a set that

comprise more inner housings than there are module
spaces in the surroundinghousing. The inner housingsof
the set can differ from one another in terms of the shape,
size, position, and/or number of insertion openings and
receivable contact elements. They offer a choice when
fitting the connector with contact modules. In other
words, the module spaces in the surrounding housing
are selectively fitted with only the inner housings that are
suitable for the respective application, while the unsui-
table inner housings of the set are not used and remain.
Optionally, the remaining inner housings of the set canbe
used in another set so that no waste is generated.
[0033] Conversely, the surrounding housing can also
comprise more module spaces than the number of ex-
isting inner housings. The unoccupied module spaces
can be subsequently populated further along the value
chain.
[0034] According toa furtherpossibleembodiment, the
surrounding housing can comprise at least one access
opening for each module chamber. Alternatively, one or
more common "cross-chamber" access openings can
also be provided. The access openings are preferably
all arranged on one side of the surrounding housing and
point in particular in the plugging direction. This enables
several circuits to be connected to their plug fuses at the
same time with a single plugging motion.
[0035] Depending on the number of plug fuses, the
surrounding housing can comprise an even or odd num-
ber of access openings. The access openings are pre-
ferably arranged in a row that extends, for example,
perpendicular to the plugging direction. The aforemen-
tioned recess of each access opening can be disposed
on the same side as the recesses of the other access
openings of the row. If there is an even number of access
openings, it is also possible to arrange the access open-
ings in two rows parallel to each other. The access open-
ings of the two rows then have their respective recesses
on different, in particular oppositely disposed sides of the
surrounding housing.
[0036] If required, the access openings can be config-
ured to receive fuse bodies of different predefined sizes.
For example, each access opening can be configured to
receive a different fuse body in accordance with the ISO
8820‑3, ISO 8820‑10, SAE J1284 or SAE J2077 stan-
dard. This means that several standards can bemet with
one housing assembly.
[0037] Any references to norms and standards (e.g.
ISO norms) in the present application refer to the version
of the corresponding norm or standard applicable at the
time of filing.
[0038] The invention shall be explained hereafter in
more detail with reference to the drawings on the basis of
several embodiments, thedifferent featuresofwhichmay
be combinedwith one another as required in accordance
with the above observations,
where:

Fig. 1 is a schematic perspective illustration of a con-

5

10

15

20

25

30

35

40

45

50

55



5

7 EP 4 521 442 A1 8

nector according to an exemplary embodiment
in a fuse box;

Fig. 2 is a further schematic perspective illustration of
the connector and the fuse box from Figure 1;

Fig. 3 is a schematic perspective illustration of a
housing assembly according to an exemplary
embodiment;

Fig. 4 is a schematic perspective detailed view of the
connector from Figure 1 with plug fuses in-
serted; and

Fig. 5 is a schematic sectional illustration through
section plane V from Figure 4.

[0039] With reference to Figures 1 to 5, the schematic
structure of a housing assembly 1, an electrical connec-
tor 2, and a fuse device 4 shall be explained hereafter.
[0040] Figure 1 shows an exemplary embodiment of
connector 2 according to the invention which is config-
ured to be pluggable to a fuse box 6 along a plugging
direction 8. One or more plug fuses 10 are provided in
fuse box 6 (see Figure 2). Connector 2 together with fuse
box 6 and plug fuses 10 form fuse device 4. Connector 2
is connectable to plug fuses 10, as shall be explained in
more detail below.
[0041] In the exemplary embodiments shown, plug
fuses 10 are shown as blade fuses 12 for the automotive
sector. In particular, they canbeblade fuses12according
to the ISO 8820‑3, ISO 8820‑10, SAE J1284 or SAE
J2077standards.Forexample, theycanbecommercially
available ATO fuses, ATOF fuses, Maxi fuses, Maxi+
fuses, orMini fuses.Of course, the concept of the present
inventioncanalsobeapplied toother plug fuses following
other standards or types.
[0042] Plug fuses 10 serve to protect circuits (not
shown) against faulty currents and/or overcurrents. To
do this, plug fuses 10must be integrated into the respec-
tive circuit in an electrically conductive manner. For this
purpose, each plug fuse 10 comprises at least one fuse
contact 14, for example, two fuse contacts 14a, 14b (see
Figure 2). In addition, each plug fuse 10 comprises a fuse
body 16 with an abutment surface 18.
[0043] Fuse contacts 14, 14a, 14b protrude from abut-
ment surface18andarepreferablyalignedparallel toone
another. Optionally, fuse contacts 14, 14a, 14b are ar-
ranged next to one another in a row along a line-up
direction 20. Furthermore, fuse contacts 14, 14a, 14b
are connected, for example, by a fusible conductor (not
shown) that extends through fuse body 16.
[0044] The respective plug fuse 10 itself aswell as fuse
contacts 14, 14a, 14b, fuse body 16 and abutment sur-
face 18 have a predefined size. The size of plug fuse 10,
fuse contacts 14, 14a, 14b, fuse body 16, and abutment
surface 18 can be defined by their dimensions or their
external sizes, respectively. The dimension of abutment

surface 18 arises from its length 22 (see Figure 4) and
width 24 (seeFigure 5). Length 22 ismeasured parallel to
abutment surface 18 and along the alignment direction
20 of fuse contacts 14, 14a, 14b. Width 24 is also mea-
sured parallel to abutment surface 18 and perpendicular
to length 22.
[0045] One of the two fuse contacts 14a is in perma-
nent contact with an electrical conductor (not shown) of
fuse box 6 and is not accessible to connector 2. The other
fusecontact14b is intended tobeconnected toconnector
2.
[0046] Connector 2 is part of the circuit to be protected
andcomprisesacontact element 26 for eachplug fuse10
(seeFigure 5). Contact element 26 can be configured, for
example, as a contact sleeve, clamp, or fork 28. Contact
element26comprisesacontact surface30 for electrically
contacting fuse contact 14b of plug fuse 10. Contact
surface 30 surrounds at least sectionally a contact re-
ception region 32 in which the contact is established. For
this purpose, fuse contact 14b must be plugged into
contact reception region 32. Once this happens, plug
fuse 10 is integrated in an electrically conductively man-
ner into the respective circuit.
[0047] Eachcontact element 26 is received inacontact
holder 34. Contact element 26 and contact holder 34
together form a contact module 36. Contact holder 34
then functions as a module housing 38.
[0048] Fuse box 6 can be a fuse block, panel, and/or
holder. Plug fuses 10 are positioned in fuse box 6 in such
a way that their fuse contacts 14a, 14b point towards
connector 2. If connector 2 is being or has been plugged
into fuse box 6 along a plugging direction 8, the contact-
ing of the respective fuse contact 14b is effected at the
associated contact surface 30.
[0049] Depending on the case of application, plug
fuses 10 can be present in different numbers and at
different positions in fuse box 6. Furthermore, there
can be size differences among plug fuses 10 due to
application-specific configurations. This means that a
wide variety of combinations of plug fuses 10 can arise
in fuse box 6.
[0050] In order to be able to represent this diversity,
connector 2 has a modular configuration and can there-
fore be flexibly configured. For this purpose, connector 2
can comprise several exchangeable contact modules 36
which, in terms of contact element 26 and module hous-
ing 38, are each configured for different or identical plug
fuses 10.
[0051] Depending on which plug fuses 10 are present
in fuse box 6, connector 2 can be fitted with appropriate
contact modules 36. For this purpose, connector 2
furthermore comprises a plug housing 40 in which con-
tact modules 36 are held. Plug housing 40 therefore
serves as a module holder 42.
[0052] Due to the relative spatial arrangement, plug
housing 40 is henceforth referred to as surrounding
housing 44andmodule housing38 is henceforth referred
to as inner housing46.Surrounding housing 44and inner
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housing 46 form modular housing assembly 1.
[0053] As already mentioned, the respective contact
element 26 is received in inner housing 46, which serves
as contact holder 34, in particular in the interior 48of inner
housing 46. Inner housing 46 also comprises an insertion
opening 50 through which fuse contact 14b is pluggable.
Insertion opening 50 leads into the interior 48 of inner
housing 46. The already mentioned contact reception
region 32 of contact element 26 is aligned with insertion
opening 50, in particular in plugging direction 8. Insertion
opening 50 can be a slot 52 that is configured to be
complementary to fuse contact 14b and passes through
a module wall 54 of inner housing 46 (see Figure 3).
Optionally, an outer contour 56 of fuse contact 14b cor-
responds at least sectionally to an inner contour 58 of
insertion opening 50.
[0054] Foreach innerhousing46, surroundinghousing
44 comprises a module chamber 60 in which inner hous-
ing 46 can be arranged. In Figure 3, six separate inner
housings 46 are arranged in one module chamber 60
each of surrounding housing 44. Alternatively, some of or
all inner housings 46 can share a common module
chamber (see Figure 5). In other words, each module
chamber 60 offers oneormoremodule spaces 62 for one
inner housing 46 each, possibly with contact element 26
as contact module 36. Optionally, several inner housings
46 are connectable by way of material bridges 64.
[0055] In addition, surrounding housing 44 preferably
comprises an assembly opening 66 through which the
respective inner housing 46 can be inserted into its
associated module chamber 60. Assembly opening 66
opens directly into module chamber 60 or module cham-
bers 60, respectively. Optionally, assembly opening 66
can be covered by way of a housing cover (not shown).
[0056] For each module chamber 60, surrounding
housing 44 can comprise at least one access opening
68 that passes through a housing wall 70 of surrounding
housing 44. Housing wall 70 can be an outer wall 72, in
particular a base wall 74 of surrounding housing 44.
[0057] Access openings 68 are optionally all arranged
on one side of surrounding housing 44 and point in
particular in plugging direction 8 (see Figure 3). Prefer-
ably, the respective inner housing 46 canonly be inserted
through assembly opening 66 and does not fit through its
associated access opening 68. According to an alterna-
tive embodiment, not shown, one or more common,
"cross-chamber" access openings can also be provided.
[0058] The respective access opening 68 is primarily
there to be able to plug fuse contact 14b into the insertion
opening 50 of inner housing 46. For this purpose, inser-
tion opening 50 and access opening 68 are aligned in
plugging direction 8 (see Figure 3). Housing wall 70 with
access opening 68 can run at least sectionally parallel to
module wall 54 with insertion opening 50. In particular,
insertion opening 50 and access opening 68 are coaxial,
wherein an axis that runs through the center of insertion
opening 50 and the center of access opening 68 is
parallel to plugging direction 8. As a result, contact sur-

face 30 arranged in the inner housing is easily accessible
to fuse contact 14b.
[0059] In addition, the respective access opening 68 is
sized such that fuse body 16 can be inserted completely
into access opening 68 in plugging direction 8 along the
material thickness 76 of housing wall 70. Complete in-
sertion isgivenwhen fusebody16entersaccessopening
68 over the entire extension length of material thickness
76 of housing wall 70 (see Figure 5).
[0060] As can also be seen from Figure 5, the respec-
tive inner housing46canabut against thehousingwall 70
of surrounding housing 44. For example, inner housing
46 can rest on basewall 74 of surrounding housing 44. In
addition, inner housing 46 can abut laterally against one
or more side walls 78 of surrounding housing 44. As a
result, housing assembly 1 is double-walled at least
sectionally. In the region of access opening 68, however,
housing assembly 1 is only single-walled due to the
remaining module wall 54.
[0061] Without access opening 68, plugged fuse con-
tact 14b would have to completely penetrate the double
wall of surrounding housing 44 and inner housing 46
before it reaches contact element 26. This would result
in the fuse contact 14b that comes from the outside not
sufficiently reaching inner contact element 26.
[0062] This is the advantage of access opening 68
which is configured to receive at least in part the fuse
body 16 of the associated plug fuse 10. By receiving fuse
body 16 in access opening 68 along the entire material
thickness 76 of housing wall 70, plug fuse 10 can be
pushed deeper into housing assembly 1, since only the
module wall 54 of inner housing 46 has to be penetrated.
This enables theplugged fuse contact 14b tobetter reach
contact element 26. In particular, the contact overlap
between fuse contact 14b and contact element 26 can
be increased, which ensures reliable contact.
[0063] An outer contour 80 of fuse body 16 can corre-
spondat least sectionally toan inner contour 82of access
opening 68. In particular, the cubature 84 of access
opening 68 can represent an enveloping body 86 for at
least part of the abutment surface 18 of fuse body 16.
Enveloping body 86 is preferably configured to be cu-
boid-shaped. For example, access opening 68 is sur-
rounded by a rectangular outer edge 88 and is sized such
that the abutment surface 18 of fuse body 16 can be
plugged at least in part behind this outer edge 88 of
access opening 68. It is then often sufficient to size
access opening 68 such that at least half of the abutment
surface 18 of fuse body 16 can be inserted into access
opening 68. The abutment surface 18 of fuse body16 is
there typically planar.
[0064] The depth 90 of the access opening 68 prefer-
ably corresponds to the material thickness 76 of housing
wall 70. Access opening 68 thus opens directly into
module chamber 60 or module chambers 60, respec-
tively. The depth 90 of access opening 68 is measured in
plugging direction 8 from the outer edge 88 of access
opening 68. The length 92 and width 94 of access open-
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ing 68 extend perpendicular to depth 90, wherein length
92andwidth 94are alsoperpendicular to oneanother. As
can be seen in Figure 2, fuse contacts 14, 14a, 14b are
lined up parallel to the length 92 of access opening 68.
[0065] Optionally, access opening 68 can be sized
such that the abutment surface 18 of fuse body 16 of
the largest plug fuse 10 in accordance with the ISO
8820‑3, ISO 8820‑10, SAE J1284 or SAE J2077 stan-
dard can be inserted. In particular, the width 94 of access
opening 68 canbe greater than the largest width 24 of the
abutment surface 18 of fuse body 16 of the largest plug
fuse 10 in accordancewith the ISO8820‑3, ISO8820‑10,
SAE J1284 or SAE J2077 standard. Consequently, all
smaller fuse bodies16 according to the relevant stan-
dards can likewise be inserted into access opening 68 in
this embodiment.
[0066] As can be seen from Figure 3, the respective
access opening 68 can be formed by a recess 96, cutout
98, or notch 100 in housing wall 70. In particular, access
opening 68 can be framed by three mutually perpendi-
cular adjacent edges 9a, 9b, 9c of housing wall 70 and
can be respectively free, open, or recessed at a fourth
edge 9d. In other words, fourth edge 9d is offset, in
particular countersunk, in plugging direction 8 in relation
to the three other edges 9a, 9b, 9c. Theabutment surface
18 of fuse body 16 can abut against this fourth edge 9d,
while abutment surface 18 faces away from the three
other edges 9a, 9b, 9c (see Figure 4). Furthermore, the
abutment surface 18 of fuse body 16 can abut in a flat
manner against inner housing 46, in particular against
module wall 54 (see Figure 5).
[0067] Assembly opening 66 can be disposed on the
side of surrounding housing 44 (see Figure 2). Alterna-
tively, assembly opening 66 canbe arranged on the other
side of access opening 68 on surrounding housing 44. In
other words, assembly opening 66 and access opening
68 can be disposed opposite one another with respect to
module chambers 60 (see Figure 3). Consequently, re-
spective inner housing 46 can be inserted with insertion
opening 50 ahead through assembly opening 66 into
associatedmodule chamber 60 so that insertion opening
50 is aligned with access opening 68. The already men-
tioned contact reception region 32 of contact element 26
is then likewise aligned with access opening 68, in parti-
cular in plugging direction 8 (see Figure 5).
[0068] Asalreadydescribed,housingassembly1com-
prises one ormore inner housings 46. Housing assembly
1 can be in particular part of a set that comprises more
inner housings 46 than there are module spaces 62
present in surrounding housing 44. Inner housings 46
of the set can differ from one another in terms of shape,
size, position, and/or number of insertion openings 50 as
well as contact elements 14 that can be received.Module
spaces 62 in surrounding housing 44 can be selectively
fitted with inner housings 46 that are suitable for the
respective application, while unsuitable inner housings
46 of the set are not used and remain.
[0069] Conversely, surrounding housing 44 can also

havemoremodule spaces 62 than thenumber of existing
inner housings46.Unoccupiedmodule spaces62canbe
subsequently fitted further along the value chain.
[0070] Surrounding housing 44 shown in Figure 3 has
six access openings 68 that are arranged in two parallel
rows. The two rowsextend, for example, perpendicular to
plugging direction 8. The aforementioned recess 96 of
each access opening 68 can be disposed on the same
side as recesses 96 of the other access openings 68 of
the same row.
[0071] When connector 2 is being or has been plugged
into fuse box 6, fuse contacts 14b of the respective plug
fuses 10 protrude into housing assembly 1. In particular,
fuse contacts 14b protrude through access opening 68 of
surrounding housing 44 and are plugged into insertion
opening 50 of inner housing 46. In other words, fuse
contacts 14b pass through access opening 68 and in-
sertion opening 50 in order to be plugged to associated
contact element 26 of connector 2.
[0072] Fuse body 16 is received at least in part in
access opening 68. Meanwhile, the other fuse contacts
14a remain outside housing assembly 1. In particular,
plug fuses 10 each protrude on opposite sides of sur-
rounding housing 44 (see Figure 4).
[0073] According to an alternative embodiment not
shown, an odd number of access openings 68 can also
be provided at surrounding housing 44. Access openings
68 can then be arranged in a row that extends, for ex-
ample, perpendicular to plugging direction 8.
[0074] If necessary, access openings 68 can be con-
figured to receive fuse bodies 16 of different predefined
sizes. For example, each access opening 68 can be
configured to receive a different fuse body 16 in accor-
dance with the ISO 8820‑3, ISO 8820‑10, SAE J1284 or
SAE J2077 standard.
[0075] Any references to norms and standards (e.g.
ISO standards) in this application refer to the version of
the relevant norm or standard applicable at the time of
filing.

Reference characters

[0076]

1 housing assembly
2 connector
4 fuse device
6 fuse box
8 plugging direction
9a, 9b, 9c, 9d edge
10 plug fuse
12 blade fuse
14, 14a, 14b fuse contact
16 fuse body
18 abutment surface
20 line-up direction
22 length
24 width
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26 contact element
28 contact fork
30 contact surface
32 contact reception region
34 contact holder
36 contact module
38 module housing
40 connector housing
42 module holder
44 surrounding housing
46 inner housing
48 interior
50 insertion opening
52 slot
54 module wall
56 outer contour
58 inner contour
60 module chamber
62 module space
64 material bridge
66 assembly opening
68 access opening
70 housing wall
72 outer wall
74 base wall
76 material thickness
78 side wall
80 outer contour
82 inner contour
84 cubature
86 enveloping body
88 edge
90 depth
92 length
94 width
96 cutout
98 recess
100 notch

Claims

1. Modular housing assembly (1) for an electrical con-
nector (2) which is connectable to a plug fuse (10) of
a predefined size with fuse contacts (14, 14a, 14b)
protruding from an abutment surface (18) of a fuse
body (16),

wherein said housing assembly (1) comprises a
surrounding housing (44) and an inner housing
(46),
wherein said inner housing (46) is configured to
receive a contact element (26) which can be
connected to said plug fuse (10), wherein said
inner housing (46) comprises an insertion open-
ing (50) through which one of said fuse contacts
(14b) of said plug fuse (10) can be plugged,
wherein said surrounding housing (44) com-
prises a module chamber (60) in which said

inner housing (46) can be arranged, and an
access opening (68) leading into said module
chamber (60),
wherein said access opening (68) passes
through a housing wall (70) of said surrounding
housing (44) and is sized such that said fuse
body (16) of said plug fuse (10) can be inserted
completely into said access opening (68) along
the material thickness (76) of said housing wall
(70).

2. Housing assembly (1) according to claim 1, wherein
the cubature (84) of said access opening (68) repre-
sents an enveloping body (86) for at least part of said
abutment surface (18) of said fuse body (16).

3. Housing assembly (1) according to claim 1 or 2,
wherein said access opening (68) is sized such that
said abutment surface (18) of said fuse body (16) of
the largest plug fuse (10) according to the ISO
8820‑3, ISO 8820‑10, SAE J1284 or SAE J2077
standard can be inserted.

4. Housing assembly (1) according to claim 3, wherein
a width (94) of said access opening (68) is greater
than the largest width (24) of said abutment surface
(18) of said fuse body (16) of said largest plug fuse
(10) according to the ISO8820‑3, ISO8820‑10, SAE
J1284 or SAE J2077 standard.

5. Housing assembly (1) according to oneof claims 1 to
4,wherein said inner housing (46) is arranged in said
module chamber (60) of said surrounding housing
(44) so that said housing assembly (1) is double-
walled at least sectionally.

6. Housing assembly (1) according to one of the claims
1 to 5, wherein said inner housing (46) abuts against
said housing wall (70).

7. Housing assembly (1) according to oneof claims 1 to
6, wherein said access opening (68) is formed by a
recess (96) in said housing wall (70).

8. Housing assembly (1) according to oneof claims 1 to
7, wherein said insertion opening (50) is aligned with
said access opening (68).

9. Housing assembly (1) according to oneof claims 1 to
8, wherein said insertion opening (50) is coaxial with
said access opening (68).

10. Housing assembly (1) according to oneof claims 1 to
9, wherein said housing assembly (1) comprises
multiple inner housings (46) and said surrounding
housing (44) comprises a module chamber (60) for
each inner housing (46).
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11. Housingassembly (1) according toclaim10,wherein
said surrounding housing (44) comprises at least
one access opening (68) for each module chamber
(60) and said access openings (68) are all arranged
on one side of said surrounding housing (44).

12. Housingassembly (1) according to claim11,wherein
said surrounding housing (44) comprises an even or
odd number of access openings (68) arranged in a
row.

13. Housing assembly (1) according to claim 11 or 12,
wherein said access openings (68) are configured to
receive fuse bodies (16) of different predefined
sizes.

14. Electrical connector (2) with a housing assembly (1)
according to one of claims 1 to 13 and a contact
element (26), wherein said contact element (26)
comprises a contact surface (30) for electrically con-
tacting said plug fuse (10), wherein said contact
surface (30) is arranged in said inner housing (46)
and isaccessible to oneof said fusecontacts (14b) of
said plug fuse (10) through said insertion opening
(50).

15. Connector (2) according to claim 14, wherein said
contact surface (30) surrounds a contact reception
region (32) at least sectionally and said contact
reception region (32) is aligned with said insertion
opening (50).
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